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PULPWOOD  YIELDS  FROM  EXPERIMEITTAL  THINNINGS 
IN  OLD-FIELD  STANDS  OF  LOBLOLLY  .^JTD  SHORTLEAF  PINES 


By  Henry  Bull,  Associate  Silviculturist, 
Southern  Forest  Experiment  Station. 


The  current  expansion  of  the  pulp  and  paper  industry  in  the  South 
has  resulted  in  an  increased  need  and  demand  for  information  on  thinning 
practices  applicable  to  the  commercial  production  of  pulpwood  from  southern 
pines.  In  some  cases  pulpwood  constitutes  the  main  crop,  but  frequently  it 
is  desired  to  cut  pulpv/ood  only  in  thinnings  vihile  raising  a main  crop  of 
high-quality  sav/logs,  poles,  or  other  products  of  comparatively  high  value 
per  unit  of  volume.  It  is  generally  considered  that  integrated  utilisation 
in  which  pulpwood  is  cut  only  in  thinnings  will  yield  a much  higher  'net 
annual  retuirn  per  acre  to  the  average  owner  than  will  the  production  of 
pulpwood  as  the  only  crop. 

Granting  that  pulpwood  can  be,  and  for  the  most  part  should  be  and  v/ill 
be,  cut  in  commercial  quantities  in  thinnings,  what  kind  of  thinnings  are 
advisable,  when  and  how  can  they  be  made  to  produce  the  greatest  profit,  and 
what  will  they  yield?  All  of  these  questions  cannot  be  answered  completely 
at  the  present  time  since  such  answers  are  usually  obtainable  only  from  a 
large  number  of  permanent  sample  plots  maintained  and  measured  over  long 
periods  of  time.  Complete  records  of  this  sort  are  not  yet  available  in  the 
South.  Long  befvore  the  final  outcome  of  sample-plot  studies  is  knovm,  how- 
ever, information  obtained  at  interim  remeasurements  m.ay  be  put  to  practical 
use. 


Preliminary  data  from  25  permanent  sample  thinning  and  control  plots 
(including  the  oldest  plots  of  this  kind  in  the  South)  are  presented  in  this 
paper  in  the  belief  that  figures  from  actual  thinned  and  unthinned  stands 
are  valuable  as  examples  of  what  certain  stands  actually  produce  v/hen  given 
certain  treatments.  Each  plot  record  to  date  constitutes  a case  history 
of  a specific  stand  that  v/as  treated  in  a given  way  and  that  has  so  far  pro- 
duced and  now  contains  certain  amounts  of  pulpw'ood.  Examples  of  this  sort 
provide  a factual  background  for  the  development  of  pulpwood  thinning  prac- 
tices and  help  in  predicting  their  probable  outcome.  The  reader  is  cautioned 
hov/ever,  against  comparing  one  plot  with  another  and  attempting  to  use  small 
differences  as  reliable  guides  to  specific  conclusions.  The  main  purposes  of 
this  paper  are  (1)  to  lend  the  reality  of  figures  to  the  general  subject  of 
pulpwood  thinnings,  and  (2)  to  shov;  the  large  volumes  of  pulpwood  that  can  be 
obtained  from  thinnings  while  reserving  the  best  trees  for  a full  final  crop 
of  sawlogs  or  other  high-quality  products. 

The  plots  under  consideration  are  maintained  by  the  Southern  Forest 
Experiment  Station  in  cooperation  v/ith  the  Urania  Lioiaber  Company,  and  are 
located  near  Urania,  in  north-central  Louisiana.  The  plots  are  entirely  in 
even-aged,  old-field  stands  of  loblolly  and  shortleaf  pines,  and  loblolly  is 
the  more  common  species.  The  stands  v;ere  fully  stocked  to  overstocked  v;hen 


■tli6  plots  wor©  ©sta.blishsd . Old— fisld  stano-S  constit-ut©  only  about  10 
p©rc©nt  of  th©  ©ntir©  for©st  ar©a  in  th©  vicinity  of  Urania,  but  in  some 
other  parts  of  th©  South  th©  proportion  is  much  higher.  In  the  Lov/er 
Piedmont  Region  of  Georgia,  for  example,  about  two-thirds  of  the  entire 
forested  area  is  occupied  by  old-field  loblolly  and  shortleaf  pines.  Re- 
gardless of  exact  regional  percentages,  this  type  not  only  occupies  a very 
large  aggregate  area  in  the  South  but  it  is  a type  that  is  particularly 
important  as  a source  of  pine  pulpwood.  Old-field  stands  containing  trees 
of  pulpv/ood  size  are  usually  v/ell  stocked  to  overstocked;  the  growth  rate 
is  rapid  for  at  least  the  first  10  to  15  years;  the  stands  are  usually 
readily  accessible;  and  there  is  usually  a high  proportion  of  trees  that 
will  never  make  high-quality  sav;logs,  poles  or  the  like,  and  that  should 
be  removed  to  improve  grov;ing  conditions  for  the  best  trees  that  will  (or 
should)  make  up  the  final  crop.  Old-field  stands  should ^ continue  to  be 
one  of  the  principal  sources  of  loblolly  and  shortleaf  pine  pulpwood  for 
a considerable  period. 

Since  the  data  presented  here  v;ere  obtained  entirely  from  even-aged 
old-field  stands,  the  indicated  growth  rates  are  directly  applicable  only 
to  sucli  stands.  It  is  possible,  however,  to  use  these  data  to  obtain 
estimates  of  growth  in  relatively  pure  even-aged  stands  of  loblolly_and 
shortleaf  pines  on  cut-over  land  by  making  allowance  for  differences  in 
density.  The  simplest  v/ay  to  adjust  for  density  is  on  the  basis  of  the 
number  of  pines  per  acre.  If,  for  example,  for  the  same  age  and  site 
quality,  a stand  on  cut-over  land  contains  60  percent  as  many  trees  per 
acre  as  an  old-field  plot  for  v;hich  data  are  given  here,  then  the  growth 
and  yield  v/ould  be  estimated  to  be  60  percent  as  great  as  the  values  given. 
For  pure  or  relatively  pure  even-aged  stands,  this  method  of  making  rough 
estimates  should  give  conservative  values,  because  with  fewer  trees  per 
acre  the  individual  trees  have  more  growing  space  and  should  therefore  be 
grov/ing  faster  than  if  they  occurred  in  more  crowded  old-field  stands.  If 
the  stand  on  cut-over  land  is  not  relatively  pure  pine — i.e.,  if  it  con- 
tains a large  number  of  hardwoods  in  the  main  crovin  canopy — estimates  of 
growth  based  on  the  old-field  data  presented  here  will  be  subject  to  such 
large  probable  errors  as  to  be  of  little  or  no  value. 

Data  from  25  plots  are  presented.  Of  these,  8 are  check  or  control 
plots  which  have  never  been  thinned.  The  volumes  cut  and  left  at  establish- 
ment and  at  5-year  intervals  thereafter  are  given  entirely  in  standard  rough 
or  unpeeled  cords  of  128  cubic  feet  (4  by  4 by  8 feet).  They  represent  the 
approximate  volumes  of  merchantable  pulpv/ood  contained  in  trees  more  than 
4.5  inches  in  diameter  at  breast  height  and  to  a flexible  top  diameter  of 
about  4 inches  inside  bark.  Cords  are  of  course  very  rough  and  variable 
units  of  volume  and  it  should  be  clearly  understood  that  the  values  given 
here  are  necessarily  approximate  and  not  precise.  The  cord  unit  is  used  be- 
cause of  the  general  commercial  practice  of  dealing  v/ith  pulpwood  entirely 
in  that  unit.  The  average  size  of  the  crop  trees,  usually  intended  for  high- 
quality  sawlogs  on  these  plots,  is  roughly  indicated  by  the  average  diameter 
of  the  100  largest  trees  per  acre. 

The  figures  given  on  pages  5 to  9 largely  speak  for  themselves,  but  a 
few  points  of  special  interest  deserve  brief  mention: 
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(1)  Most  of  the  thinnings,  especially  the  earlier  ones,  were  rela- 
tively light  and  removed  only  the  smaller  trees  (as  shown  by  the  smaller 
average  d.b.h.  of  the  trees  cut).  In  some  cases  the  thinnings  were  so 
light  that  pulpwood-size  trees  in  the  residual  stands  died  before  the 
next  thinning  (although  this  was  not  always  due  entirely  to  competition). 

(2)  The  average  annual  mortality  per  acre  for  a 5-year  period  in  trees 
of  pulpwood  size  in  un thinned  plots  amoimted  to  less  than  0.1  cord  in  stands 
up  to  20  years  old,  ranged  from  less  than  0.1  to  about  0.7  cord  in  stands 

21  to  30  years  old,  and  ranged  from  about  0.3  to  0.7  cord  in  stands  31  to 
37  years  old.  Stands  in  the  last  age  group  are  evidently  on  the  threshold 
of  high  mortality  of  pulpwood-size  trees,  because  these  stands  still  con- 
tain some  3 to  5 times  more  trees  than  will  be  present  in  the  final  crop, 
and  all  of  the  trees  -are  already  of  pulpwood  size. 

(3)  The  average  annual  growth  in  pulpwood  volume  for  a 5-year  period 
in  thinned  stands  has  ranged  from  0.7  to  2.7  cords  per  acre,  v/ith  most 
stands  adding  from  1 to  2 cords  annually.  The  similar  growth  in  un thinned 
stands  has  ranged  from  0.1  to  2.9  cords  per  acre,  with  approximately  the 
same  median  growth  as  in  the  thinned  stands. 

(4)  Starting  at  about  20  years,  on  all  but  the  poor  sites,  a heavy 
thinning  that  removes  about  one-half  of  the  entire  pulpwood  volume  will 
yield  at  least  10  cords  per  acre  and  still  leave  the  best  (straighest, 
cleanest,  fast-growing,  sound)  trees  for  possible  increased  grov,t;h  and  at 
least  one  more  good  cut  of  pulpwood  before  the  final  harvest  of  sawlogs 
or  other  relatively  high-quality  products. 

(5)  The  best  thinning  practices — those  most  profitable  in  the  long 
run — are  not  yet  certain.  Early  thinnings  produce  little  or  no  pulpwood 
and  may  produce  limby  trees,  but  should  increase  the  grov/th  rate  of  the 
residual  trees  if  made  early  enough  and  heavy  enough.  Late  thinnings  pro- 
duce large  volumes  of  pulpwood  and  relatively  clean  trees,  but  are  usually 
too  late  to  increase  the  growth  rate  of  the  residual  trees  and  may  be  too 
late  to  save  a considerable  volume  of  pulpv/ood  from  loss  through  mortality. 
This  uncertainty  as  to  the  very  best  practice,  however,  should  not  deter 
anyone  from  thinning  for  pulpwood.  A timber  ov.uer  may  not  make  the  last 
possible  cent  fromi  his  timber,  but  almost  any  kind  of  a thinning  that  re- 
moves pulpwood  in  profitable  quantities  and  still  leaves  plenty  of  the 
best  trees  for  a final  crop  of  higher-quality  products  will  increase  both 
his  immediate  income  and  the  value  of  his  forest. 

Notes  on  the  Data  Presented  on  the  Follov/ing;  Pages 

Sample  plots  with  the  same  name  (e.g.,  Maxw^ell,  Castor,  etc.)  are  in 
the  same  old-field  stand  and  are  therefore  grouped  together. 

After  the  name  and  number  of  each  plot  there  are  listed,  in  order: 

(l)  the  principal  species  of  pine  and  its  percentage  importance  based  on 
representation  among  the  100  largest  trees  per  acre;  (2)  the  site  quality; 
and  (3)  the  type  of  thinning,  if  thinned.  "Thinning  from  below"  refers  to 
the  cutting  of  only  the  smaller  trees  with  very  little  or  no  opening  up  oi 


the  dominant,  upper,  or  principal  crown  canopy.  "Crovm  thinning”  refers 
to  a cutting  that  opens  up  the  dominant  crov/n  canopy  through  the  removal 
of  some  of  the  larger  trees.  The  degree  or  heaviness  of  thinning  is  not 
given  since  it  is  necessarily  arbitrary  and  relative,  and  since  the  actual 
record  of  trees  and  cords  cut  and  left  in  each  instance  speaks  for  itself, 

jMost  of  the  sample  plots  are  rather  small  (most  common  siae:  ^-acre) 
but  the  listed  data  are  uniformly  based  on  1 acre. 

stands  for  diameter  at  breast  height;  i.e.,  at  4^  feet  above 

tlie  grcuiiU. 

In  certain  instances,  ’’pines  5”  d.b.h.  and  more”  are  listed  separately 
because  these  are  all  the  pines  of  pulpwcod  size — in  general  commercial 
practice  and  as  used  in  this  paper, 

”Ave.  height  of  dom,  and  codom.  loblolly  pines”  refers  to  the  average 
height  of  the  dominant  and  codominant  lob] oily  pines,  i.e.,  the  average 
height  of  the  main  crov.n  canopy  of  the  more  common  species. 

’’Average  d.b.h.”  is  the  diameter  corresponding  to  the  average  ba.sal 
area,  determined  by  dividing  the  total  basal  area  by  the  total  number  of 
trees , 
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